Txnip mediates glucocorticoid-activated NLRP3 inflammatory signaling in mouse microglia.
Many studies indicate that chronic stress and excessive stress hormone can cause an inflammatory response. Thioredoxin-interacting protein (Txnip) as an endogenous thioredoxin inhibitor suppresses thioredoxin-produced antioxidant effects. Txnip was also found to interact with nucleotide-binding oligomerization domain-like receptor protein 3 (NLRP3), which activates NLRP3 inflammasome and promotes inflammatory processes. Recently our laboratory found that chronic stress can increase Txnip protein levels in mouse brain, indicating that Txnip may mediate chronic stress-induced inflammation. Microglia play an important role in neuroinflammation. The purpose of this study is to investigate the effect of chronic stress hormone treatment on Txnip and NLRP3 inflammasome signaling in cultured microglia cells. Our result showed that chronic treatment with stress hormone corticosterone increased Txnip protein levels and Txnip-NLRP3 binding in N9 mouse microglia, in primary cultured mouse microglia and in mouse brain. Our result also showed that chronic corticosterone treatment increased procaspase-1 cleavage, caspase-1 activity and interleukin-1β release in N9 microglia. Using CRISPR/Cas9 method we found that knocking out Txnip inhibited corticosterone-increased caspase-1 activity and interleukin-1β release. Our results suggest that chronic corticosterone treatment upregulates Txnip and increases Txnip-NLRP3 binding, which activates NLRP3 inflammasome, resulting in activation of caspase-1 and in further releasing of interleukin-1β. It is therefore likely that Txnip-activated NLRP3 inflammasome contributes to corticosterone-caused neuroinflammation.